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Abstract of JP 9163626 (A) 

PROBLEM TO BE SOLVED: To enhance the 
economic utilization efficiency of a device by 
charging a storage battery by the electric power of a 
solar battery at the time of a parallel- operation 
mode and charging the storage battery by the 
electric power of a commercial electric power 
system at the time of a night mode in the case 
where the stored electric energy of the storage 
battery is not more than the electric energy 
estimated for use. SOLUTION: A control means 9 is 
operated so as to read the detection value of a 
power consumption detecting means 1 1 and to store 
the history data of the power consumption of a load 
7 into a memory means 13, and average load power 
consumption per day is computed on the basis of 
the data.; When the charge remainder of a storage 
battery 3 is not more than the average load power 
consumption, a control signal is sent to a charging 
and discharging circuit 4 and a chopper circuit 5, 
and the storage battery 3 is charged by the electric 
power of a solar battery 2 at the time of parallel- 
operation mode, and at the time of night mode, the 
storage battery 3 is charged by the electric power of 
a commercial electric power system 6. Therefore, 
the power supply to the load 7 for nearly one day 
can be performed in a self-support node and at the 
same time the charging for supplement is performed 
by using the inexpensive night electric power of the 
commercial electric power system 6, so that the 
economic utilization efficiency of a sunlight 
generator may be enhanced. 
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* NOTICES * 

JPO and INPtT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3!n the drawings, any words are not translated. 



CLAIMS 



[C!aim(s)3 

[Claim 1]A solar cell characterized by comprising the following is linked with a commercia! power 
system via an inverter, and. Parallel-run mode which load is connected with an inverter between 
commercial power systems, and supplies electric power of a solar cell to load and a commercial 
power system via an inverter, A photovoltaic power generation apparatus which can be made to 
be able to suspend operation of an inverter, can be switched among the three modes in night 
mode which supplies only electric power from a commercial power system to load, and self 
sustaining mode which carries out parallel off of the inverter from a commercial power system, 
and supplies electric power to load with a solar cell independent, and can be operated. 
An electric power stockpile means connected to a solar cell via a prevention~of~backf!ow 
element. 

A stockpile power detecting means which detects stockpile electric energy of this electric power 
stockpile means. 

A power consumption detection means to detect power consumption of load. 
A memory measure which memorizes historical data of a detection value by this power 
consumption detection . means, Based on historical data of power consumption memorized by this 
memory measure, use prospective electric energy of predetermined time is computed, A control 
means which said electric power stockpile means is charged with electric power from a solar cell 
at the time of parallel-run mode when stockpile electric energy of said electric power stockpile 
means is below use prospective electric energy, and charges said electric power stockpile means 
with electric power from a commercia! power system at the time of night mode. 

[Claim 2]The photovoltaic power generation apparatus according to claim 1 , wherein said control 
means computes average load amount of used electricity per day and makes this calculation 
amount of used electricity said use prospective electric energy based on load power 
consumption for the past several days. 

[Claim 3]The photovoltaic power generation apparatus according to claim 1 or 2, wherein said 
control means reports that when stockpile electric energy of said electric power stockpile means 
is below the amount of predetermined power in self sustaining mode, and it stops operation of an 
inverter after fixed time lapse. 

[Claim 4]The photovoltaic power generation apparatus according to claim 3, wherein said control 
means computes average load amount of used electricity per hour and makes this calculation 
amount of used electricity said amount of predetermined power based on load power 
consumption for the past several days. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the InventionjThis invention relates to the possible photovoltaic power generation 
apparatus of the self sustaining which supplies the generating electric power of a solar cell oniy 
to domestic load, when a certain accident occurs in a commercial power system and link 
operation is especially suspended about the photovoltaic power generation apparatus which links 
a solar cell with a commercial power system via an inverter. 
[0002] 

[Description of the Prior Art] In recent years, a solar cell is installed in each home, a factory, or 
the area, it links with the commercial power system of an electric power company, and the 
photovoltaic power generation apparatus which carries out the head-tide style of the surplus 
electric power of a solar cell to a commercial power system is put in practical use. 
[0003]In a photovoltaic power generation apparatus, a solar cell is linked with a commercial 
power system via an inverter, and domestic load is connected to the outgoing end of an inverter. 
The output of a solar ceil is changed into exchange from a direct current by this, and the 
alternating current power is supplied to a commercial power system and domestic load. 
[0004]By the way, in the conventional photovoltaic power generation apparatus, when 
interruption to service occurred in a commercial power system by the disaster, thunderbolt, etc, 
employment which suspends operation of an inverter was performed, but. In order to aim at 
supply of the electric power to domestic load, and effective use of the generating electric power 
of a solar cell, where the link to a commercial power system is separated, self sustaining of the 
inverter is carried out and the employment which supplies the electric power from a solar cell to 
domestic load is considered. 

[0005]ln order to provide the necessary power in night at the time of interruption-to-service 
generating, make the electric power stockpile means which consists of a battery charger and a 
storage battery intervene it between a solar cell and an inverter, and at daytime. The electric 
power obtained by self sustaining is supplied to load, and the surplus electric power charges a 
storage battery, night is made to discharge a storage battery, and the method which supplies the 
electric power to load is examined. 
[0006] 

[Problem(s) to be Solved by the Invention]However, in the conventional photovoltaic power 
generation apparatus provided with the storage battery, when interruption to service of a 
commercial power system covered a longtime, there was a possibility of the charge residue of 
the storage battery at the time of self sustaining having run short, and causing the situation 
where self sustaining cannot be carried out. 

[0007] For this reason, in order to prevent this situation, the storage battery was always charged 
with the electric power from a commercial power system, and maintaining to a predetermined 
charge was also considered, but a purchased power will always be carried out from a commercial 
power system in this case, and it was also uneconomical. 

[0008]This invention was made in view of this point, and is Since the purpose plans 
economic utilization of ** and it charges the electric energy determined according to the 
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consumption state of load at an electric power stockpile means, the surcharge of an electric 
power stockpile means is prevented, and it is raising the utilization efficiency of the whole 
device. 

[0009] 

[Means for Solving the Problem]A solar cell is linked with a commercial power system via an 
inverter, and this invention. Parallel-run mode which load is connected with an inverter between 
commercial power systems, and supplies electric power of a solar ceil to load and a commercial 
power system via an inverter, Night mode which stops an inverter and supplies only electric 
power from a commercial power system to load, In a photovoltaic power generation apparatus 
which can be made to be able to carry out parallel off of the inverter from a commercial power 
system, can be switched among the three modes in self sustaining mode which supplies electric 
power to load with a solar cell independent, and can be operated, An electric power stockpile 
means connected to a solar cell via a prevention-of-backflow element, and a stockpile power 
detecting means which detects stockpile electric energy of this electric power stockpile means, 
A power consumption detection means to detect power consumption of load, and a memory 
measure which memorizes historical data of a detection value by this power consumption 
detection means, Based on historical data of power consumption memorized by this memory 
measure, use prospective electric energy of predetermined time is computed, A control means 
which said electric power stockpile means is charged with electric power from a solar cell at the 
time of parallel-run mode when stockpile electric energy of said electric power stockpile means 
is below use prospective electric energy, and charges said electric power stockpile means with 
electric power from a commercial power system at the time of night mode, preparation ****** - 
- it is characterized by things. 

[0010]By using this composition, there is no possibility of causing the situation where 
abbreviation of use of load of predetermined time is attained, and it cannot carry out self 
sustaining in self sustaining mode. Since an electric power stockpile means is charged in 
generated output from a solar cell at the time of a parallel run and purchased-power electric 
power from a commercial power system at night performs the supplementary current, economic 
utilization of the whole device can be planned. 

[001 1]And in self sustaining mode, it will become usable [ load ] in the same state as usually on 
abbreviated the 1st by computing average load amount of used electricity per day, and making 
this calculation amount of used electricity into said use prospective electric energy based on 
load power consumption for the past several days. 

[0012]When stockpile electric energy of said electric power stockpile means is below the amount 
of predetermined power in self sustaining mode, that is reported, and there is no possibility that 
any advance notice cannot be found in the middle of use of load, and electric supply may be 
completed suddenly, by stopping operation of an inverter after fixed time lapse. Based on load 
power consumption for the past several days, the amount of predetermined power in that case 
computes average load amount of used electricity per hour, and makes this calculation amount 
of used electricity the amount of predetermined power. 
[001 3] 

[Embodiment of the Invention] Hereafter, it explains in full detail over the drawing per one 
embodiment of this invention. Drawing J is an outline lineblock diagram of the photovoltaic power 
generation apparatus to which this invention was made to apply. 

[0014]The solar cell 2 (according to this embodiment.) from which the photovoltaic power 
generation apparatus 1 changes the energy of sunlight into direct current power in a figure The 
rated output voltage 200V, 3 kW of rated-power-generation electric power, and the storage 
battery 3 as an electric power stockpile means connected to the solar cell 2 via the prevention- 
of-backflow element, The charging and discharging circuit 4 which carries out the charge and 
discharge of the storage battery 3, and the chopper circuits 5 which carry out pressure up of the 
output voltage (=DC200V) of the solar cell 2 to prescribed voltage (=DC300V), The direct 
current voltage from the chopper circuits 5 is changed, and it is considered as predetermined AC 
voltage (^OOV), and is constituted focusing on the inverter circuit 8 which supplies electric 
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power to the domestic loads 7, such as various home electronics which linked with the 
commercial power system 6 and were connected to the power line. 

[0015]Multiple connection of the diode with the opposite current permissible direction is carried 
out to the switching element of plurality (this embodiment four pieces) to which bridge 
connection of the inverter circuit 8 was carried out, and each switching element A switching 
control signal is given to this inverter circuit 8 via the drive circuit 10 from the control means 9 
which performs the below-mentioned various processing, and flow control of the switching 
element is made based on that control signal. The control means 9 comprises a microcomputer. 
[0016]The chopper circuits 5 are constituted by the switching elements 51 and 52, the coil 53, 
the diodes 54 and 55, and the capacitors 56 and 57. By ON and OFF of the switching element 51 
in an OFF state, the switching element 52 performs pressure-up operation, and charges the 
chopper circuits 5 at the capacitor 57. And the pressure-up ratio changes according to the "on" 
period of the switching element 52. When these chopper circuits 5 make an OFF state all the 
switching elements of the inverter circuit 8 and the electric power from the commercial power 
system 6 is supplied to the storage battery 3, The switching element 51 supplies the direct 
current voltage supplied by one of the switching element 52 in an OFF state via the diode of the 
inverter circuit 8. And the pressure-lowering ratio changed according to the "on" period of the 
switching element 52 in that case, and the diode 54 is formed for the reverse voltage protection 
to the switching element 51 in the "off" period of the switching element 52. 
[001 7]En response to the solar cell 2 or the electric power from the commercial power system 6, 
charge and discharge control of the storage battery 3 is carried out by the charging and 
discharging circuit 4. In this embodiment, the thing with a capacity of 15 kWh is used as the 
storage battery 3. 

[0018]The charging and discharging circuit 4 detects the charge of the storage battery 3, and 
supplies the detection result to the control means 9, and it is making charge or discharge of the 
storage battery 3 perform based on the control signal from the control means 9, 
[0019]Based on the current which flows into the load 7, a power consumption detection means 
1 1 to detect the power consumption per the unit time is formed, and the detection result is 
inputted into the control means 9. 

[0020]The parallel-run mode in which the control means 9 supplies the electric power of the 
solar cell 2 to the load 7 and the commercial power system 6 via the inverter circuit 8, The night 
mode which stops operation of the inverter circuit 8 and supplies only the electric power from 
the commercial power system 6 to the load 7, The link switch 1 2 is made to open wide, parallel 
off of the inverter circuit 8 is carried out from the commercial power system 6, it switches 
among the three modes in the self sustaining mode which supplies electric power to the load 7 
by solar cell 2 independent one, and operation control is performed. When the time which has 
usually sometimes set it as parallel-run mode, the generated output of the solar cell 2 declines, 
and will be in the state in which link operation is impossible in the control means 9, and cannot 
count upon power generation of the solar cell 2 by an internal timer comes, it is automatically 
switched and set as night mode. Self sustaining mode is switched and set up with the 
configuration switch (not shown) formed in the device exterior. 

[0021]And in the control means 9, the detection value by the power consumption detection 
means 1 1 is read, and the historical data of the power consumption of the load 7 in every hour 
are stored in the memory measure 13 at any time.The historical data for the past seven days 
can memorize the memory measure 13, and the data is updated for every hour. Based on the 
historical data stored in the memory measure 13, the control means 9, Compute the average 
load amount of used electricity per day of the load 7, and when the charge residue currently 
stored by the storage battery 3 has become below in the calculation amount of used electricity, 
a control signal is sent out to the charging and discharging circuit 4 and the chopper circuits 5, 
At the time of parallel-run mode, the storage battery 3 is charged with the electric power from 
the solar cell 2, and the storage battery 3 is charged with the electric power from the 
commercial power system 6 at the time of night mode. 

[0022]In self sustaining mode, this usually becomes usable [ the load for abbreviated one day ] 
by the same condition of use as the time. Since the storage battery 3 is charged in the 
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generated output from the solar cell 2 at the time of a parallel run and the purchased-power 
electric power from the commercial power system 6 in the cheap night of a usage fee is 
performing the supplementary current, economic utilization of the whole device can be planned. 
[0023]Based on the historical data by which the control means 9 is stored in the memory 
measure 13, When the charge residue which computes the average load amount of used 
electricity per hour of the load 7, and is stored by the storage battery 3 in self sustaining mode 
has become below in the calculation amount of used electricity, That is displayed on the 
informing means 14 provided in the device main frame, a gate blocking signal is sent out to the 
drive circuit 10 after 15-minute progress, and operation of the inverter circuit 8 is stopped, 
[0024]By this, any advance notice cannot be found in the middle of use of the load 7, and 
electric supply will not necessarily be completed suddenly. Next, operation of the above- 
mentioned photovoltaic power generation apparatus is explained based on the flow chart shown 
in d rawin g 2 thru/or drawing 4. 

[0025]The activity in introduction and parallel-run mode is explained with reference to drawing 2. 
First, at Step S1, it judges whether the present setting-out mode is parallel-run mode, in YES, 
progresses at Step S3, and, in NO, progresses at Step S5. 

[0026]In Step S3, it judges whether it is a link operation possible state, in YES, progresses at 
Step S7, and, in NO, returns at Step S1. In this step S3, it is judged whether the output voltage 
of the solar cell 2 and output current, the output current of the inverter circuit 8, the output 
voltage of the commercial power system 6, etc. are in the link operation possible range. 
[0027]On the other hand, when it is judged as NO at Step S1 and progresses to Step S5, it 
judges whether the present setting-out mode is self sustaining mode, in YES, progresses at step 
S9, and, in NO, progresses at Step S1 1. And the processing shown in drawing 3 is made to 
perform, and the processing shown in draj/yjng_4_is made to perform at Step S1 1 at step S9 so 
that it may mention later. 

[0028]Next, in Step S7, after sending out a link command signal to the switch 1 2 for link and 
making the inverter circuit 8 link with the commercial power system 6, a switching control signal 
is supplied to the inverter circuit 8, inverter operation is made to start and the electric power of 
the solar cell 2 is supplied to the load 7 and the commercial power system 6. 
[0029]ln the following step S13, the charge residue of the storage battery 3 detected in the 
charging and discharging circuit 4 is read, and it progresses to Step SI 5, In Step St 5, based on 
the historical data stored in the memory measure 13, the average load amount of used electricity 
per day of the load 7 is computed, the computed value is made into the use prospective electric 
energy on the 1st, and it progresses to Step S17. 

[0030]In Step S17, when the charge residue currently stored by the storage battery 3 has 
become below in calculation use prospective electric energy, a control signal is sent out to the 
charging and discharging circuit 4, the storage battery 3 is charged with the electric power from 
the solar cell 2, and it progresses to Step S19. 

[0031 ]In Step S19, like the above-mentioned step S3, it judges whether it is a link operation 
possible state, in YES, returns at Step SI 3, and, in NO, progresses at Step S21. 
[0032]In Step S21 , a parallel-off command signal is sent out to the switch 1 2 for link, and a gate 
blocking signal is sent out to the drive circuit 10, supply of the switching signal to the inverter 
circuit 8 is stopped, and it returns to Step SI. 

[0033]Parallehrun mode is performed by repeating the above processing and making it perform. 
Next, the activity in self sustaining mode is explained with reference to dra wing 3 . 
[0034]First, at Step S101, it judges whether it is a self sustaining possible state, and, in YES, 
progresses at Step S103, and, in NO, self sustaining mode is terminated. In this step S101, it is 
judged whether the output voltage of the solar cell 2 and output current, the output current of 
the inverter circuit 8, output voltage, etc. are in the self sustaining possible range. 
[O035]3n Step S103, the charge residue of the storage battery 3 detected in the charging and 
discharging circuit 4 is read, and it progresses to Step S105. In Step S105, based on the 
historical data stored in the memory measure 1 3, the average load amount of used electricity on 
1 hour of the load 7 and the 1st is computed, the computed value is made into the use 
prospective electric energy on 1 hour and the 1st, respectively, and it progresses to Step SI 07. 
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[0036]In Step S107, it judges whether it is below the use prospective electric energy that is 1 
hour when the charge residue currently stored by the storage battery 3 was computed, in YES, 
self sustaining mode is terminated, and, in NO, it progresses at Step S109. 
[0037]In Step S109, supply a switching control signal to the inverter circuit 8, make inverter 
operation start, and supply the electric power of the solar cell 2 to the load 7, and. The power 
generation from the solar cell 2 has surplus electric power, and when the charge residue of the 
storage battery 3 is below rated capacity (= 1 5 kWh), a control signal is sent out to the charging 
and discharging circuit 4, and the storage battery 3 is charged with the surplus electric power. 
[0038]In the following step S1 1 1, the charge residue of the storage battery 3 detected in the 
charging and discharging circuit 4 is read, and it progresses to Step S1 13. En Step S1 13, it judges 
whether it is below the use prospective electric energy that is 1 hour when the charge residue of 
the storage battery 3 was computed, in YES, progresses at Step S1 15, and, in NO, progresses at 
Step S1 17. 

[0039]expressing that the informing means 14 runs short of the charge residue of the storage 
battery 3 as Step S115 — for 15 minutes — a time check — it progresses to Step S1 19 behind. 
In Step S1 17, like Step S101, it judges whether it is a self sustaining possible state, in YES, 
returns at Step SI 09, and, in NO, progresses at Step S 1 1 9. 

[0040]And in Step S1 19, after sending out a gate blocking signal to the drive circuit 10, stopping 
supply of the switching signal to the inverter circuit 8 and stopping inverter operation, self 
sustaining mode is terminated. 

[0041]Self sustaining mode is performed by repeating the above processing and making it 
perform. Next, the activity in night mode is explained with reference to dra wing 4 . 
[0042]First, at Step S201, the generated output of the solar cell 2 judges whether it is in the 
state which can be linked, in YES, terminates night mode, and, in NO, progresses at Step S203. 
[0043]ln Step S203, it judges whether current time is before 23:00 p.m. - 3:00 a.m. by an internal 
timer, in YES, progresses at Step S205, and, in NO, returns at Step S201. 
[0044]ln Step S205, the charge residue of the storage battery 3 detected in the charging and 
discharging circuit 4 is read, and it progresses to Step S207. In Step S207, based on the 
historical data stored in the memory measure 1 3, the average load amount of used electricity on 
the 1st of the load 7 is computed, the computed value is made into the use prospective electric 
energy on the 1 st, and it progresses to Step S209. 

[0045]In the following step S209, it judges whether it is below the use prospective electric 
energy by which the charge residue currently stored by the storage battery 3 was computed, in 
YES, progresses at Step S21 1, and, in NO, returns at Step S201. 

[0046]In Step S21 1, a control signal is sent out to the charging and discharging circuit 4 and the 
chopper circuits 5, the storage battery 3 is charged with the electric power from the commercial 
power system 6, and it returns to Step S205. 

[0047]By repeating the above processing and making it perform, the supplementary current of 
the storage battery 3 in night mode is performed. Explanation of the above-mentioned 
embodiment is for explaining this invention, and it should not be understood so that the invention 
of a statement may be limited to a claim or the range may be reduced. As for each part 
composition of this invention, it is needless to say for various modification to be possible in a 
technical scope given not only in the above-mentioned embodiment but a claim, 
[0048] 

[Effect of the InventionjAccording to this invention, there is no possibility of causing the 
situation where abbreviation of use of the load of predetermined time is attained, and it cannot 
carry out self sustaining in self sustaining mode, and economic utilization of the whole device 
can be planned as stated above. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely, 

2.**** shows the word which can not be translated. 
3,In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

EQrawin.gJ]!t is an outline lineblock diagram of the photovoltaic power generation apparatus in 
which one embodiment of this invention is shown. 

[Drawing 2]It is a flow chart which shows the activity in parallel-run mode. 
[D rawing 3 ][t is a flow chart which shows the activity in self sustaining mode. 
[Drawing _.4]It is a flow chart which shows the activity in night mode. 
[Description of Notations] 

1 Photovoltaic power generation apparatus 

2 Solar cell 

3 Storage battery (electric power stockpile means) 

4 Charging and discharging circuit (stockpile power detecting means) 
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[Drawin g 1] 
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[Drawing 2] 
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[Drawing 3] 
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